Abstract
Introduction
The exponential growth of image data has created a compelling need for innovative tools for managing, retrieving, and visualizing images from large multimedia information data. Content-based image retrieval provides convenient ways to retrieve images from large image databases. Much work, which investigates and develops techniques for retrieval of large image databases, has been done actively. These techniques are classified mainly into two methods. One of them is the "keywordsearch" method. In the method, a set of suitable keywords is pre-assigned to each image in a database, and the system searches for given keywords to retrieve some images. This method has been used popularly, because systems using this method can be very simple. However, the method has two problems: 1) when the number of images in a database is very large, this method is human labor intensive, and 2) it is difficult to choose keywords properly for images.
To solve these problems, content-based image retrieval [1] was proposed. In the method, each image is processed and some image features such as colors, geometric shapes and textures are extracted. In content-based image retrieval, each image in a database is indexed by the image-features, and the system retrieves images which have similar image-features to the image specified by a user.
Most content-based image retrieval systems do not look at regions in an image. This will cause some problems because many images include some objects and when a user specifies an image for retrieval, the user often pay attention solely an object or a region in the image. Region-based image retrieval was proposed to extend content-based image retrieval so that it can cope with the cases in which users want to retrieve images based on information about their regions. One key issue in region-based image retrieval is how to match two images. Over the last few years, a number of efforts have been made on it [2] [3] [4] [5] [6] . For instance, FIRM was proposed by Yixin Chen et al. [2] : firstly, they segment images into blocks with 4×4 pixels, and each block is presented by a feature vector which has six features (three color features and three texture features). Then, the k-means algorithm is used to cluster the feature vectors into several classes with every class corresponding to one region in the segmented image. Finally, the similarity measurement of two images is defined as the overall similarity between two classes of fuzzy features. One commonly used approach by existing region-based image retrieval methods is that every region has the same weight in similarity measurement. However, in human vision, the most interesting region is for more important than the others. In this study, we present a novel region matching method (called IRMM) that is intended to reflect the common practices used in human version where different region plays different roles in image matching, and the concept of most interesting region has been considered.
The IRMM
We adopt the method proposed in [2] to segment image and to get the region information. For selecting the most interesting region, we calculate the average feature vector for each region and use it to calculate the dependence of each region on the image. The formula is as follows: 
where A C and B C denote the region number of A and B, respectively.
Then, the distance between the ith region of A and the image B is defined as below.
Similarly, the distance between the jth region of B and the image A is defined as below. 
Similarly, we define the following two dependence matrixes. Finally, the similarity measurement using the most interest region and the above-mentioned matrixes can be calculated. The formula is as follows: 
Conclusion
With considering the fact that the most interesting region is more important than others in image matching in human vision, a novel region matching method for region-based image retrieval is proposed. Experiment results demonstrated that our method improves the precision rate and the recall rate by defining the similarity measurement method based on the most interest region and dependence matrixes.
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